Six new nonsulfated triterpene glycosides, cladolosides B 1 (1), B 2 (2), C (3), C 1 (4), C 2 (5) and D (6) and known holotoxin A 1 (7) have been isolated from the tropical Indo-West Pacific sea cucumber Cladolabes schmeltzii (Cladolabinae, Sclerodactylidae, Dendrochirotida). Structures of the glycosides were elucidated by 2D NMR spectroscopy and mass-spectrometry. Glycosides 1 and 2 have pentasaccharide branched carbohydrate moieties and differ from each other by the aglycone structures. Compounds 3-6 are hexaosides; 3-5 contain identical carbohydrate moieties with two terminal 3-O-methylglucose residues and glucose as the fifth sugar unit and differ from each other in the structures of their aglycones. Cladoloside D (6) has a new variant of carbohydrate chain with xylose and glucose residues as fifth and sixth monosaccharides, correspondingly. All of the substances demonstrated rather strong cytotoxic and hemolytic effects.
Only one species of sea cucumber (Holothuroidea, Echinodermata) belonging to the genus Cladolabes (Cladolabinae, Sclerodactylidae, Dendrochirotida), Cladolabes sp., has been earlier studied for its triterpene glycosides. These animals were collected off Zanzibar Island. As result, two nonsulfated holostane glycosides, cladolosides A and B were described [1] . Herein, we report the isolation and structure elucidation of two new holostane nonsulfated pentaosides and four new hexaosides, cladolosides B 1 (1), B 2 (2), C (3), C 1 (4), C 2 (5) and D (6) from the sea cucumber C. schmeltzii collected in Nha Trang Gulf, South China Sea. In addition, we found the known glycoside holotoxin A 1 (7), previously isolated from the sea cucumber Apostichopus japonicus [2a] .
The concentrated ethanolic extract of C. schmeltzii was sequentially submitted to chromatography on Polychrom-1 (powdered Teflon) in 50% EtOH and on Si gel columns using CHCl 3 /EtOH/H 2 O (100:50:4 and 100:75:10) as mobile phases to yield several glycoside subfractions. The subfraction of non-sulfated glycosides, pentaosides and hexaosides was rechromatographed on a Si gel column with CHCl 3 /EtOH (2/1) as eluent to give 200 mg of the total glycosides. Further separation of this subfraction (200 mg) by HPLC on a reversed-phase semipreparative Supelco Ascentis RP-Amide column (10  250 mm) with 40% acetonitrile as mobile phase, gave a number of fractions. Five of them contained pure substances: cladolosides B 1 (1) (4.5 mg), B 2 (2) (22 mg), C (3) (23 mg), C 2 (5) (5 mg) and D (6) (20 mg). Two of the fractions obtained were subsequently rechromatographed on the same column with 40% and 48% acetonitrile as mobile phase, respectively, to give 9.3 mg of holotoxin A 1 (7) and 7 mg of cladoloside C 1 (4). The structures of the glycosides were elucidated by extensive analysis of their 1 H, 13 C NMR and 2D NMR ( 1 H 1 H COSY, 1D TOCSY, HMBC, H2BC, HSQC, ROESY) spectra, and also confirmed by HR ESI mass spectrometry. The 13 C NMR spectra of the carbohydrate part of 1 and 2 were coincident with each other and with those of known cladoloside B from the sea cucumber Cladolabes sp. [1] and synallactoside C from Synallactes nozawai [2b] having pentasaccharide carbohydrate chains, branched at C-4 of the first xylose residue. The rare carbohydrate moieties of cladolosides B 1 (1) and B 2 (2) contain five monosaccharide residues (two D-xyloses, D-quinovose, D-glucose and 3-O-methyl-D-glucose). Indeed, the presence of five characteristic doublets at  4.74-5.28 (J = 7.3-8.1 Hz) in the 1 H NMR spectra of the carbohydrate part of 1 and 2 correlated by HSQC spectra with the corresponding signals of anomeric carbons at  103. 2-105.4 in the 13 C NMR spectra were indicative of a pentasaccharide chain and the -configuration of glycosidic bonds.
The positions of interglycosidic linkages were established by analysis of ROESY and HMBC spectra ( Table 1 ). Cross-peaks were observed between H-1 of the first monosaccharide residue (xylose) and H-3 (C-3) of an aglycone, H-1 of the second monosaccharide residue (quinovose) and H-2 (C-2) of the first monosaccharide residue (xylose), H-1 of the third monosaccharide residue (xylose) and H-4 (C-4) of the second monosaccharide residue (quinovose), H-1 of the fourth monosaccharide residue (3-O-methylglucose) and H-3 (C-3) of the third monosaccharide residue (xylose), H-1 of the fifth monosascharide residue (glucose) and H-4 (C-4) of the first monosascharide residue (xylose) in the ROESY and HMBC spectra, respectively. Hence, the structure of the carbohydrate moieties of cladolosides B 1 and B 2 corresponded to the formulae 1 and 2 ( Figure 1 ).
The structure of the aglycone moiety of cladoloside B 1 (1) was found by extensive NMR spectroscopy ( 13 C and 1 H NMR, 1 H-1 H COSY, HMBC, HSQC, ROESY) ( Table 2) to be of the holostane type having a 18(20)-lactone [from the signal of C-18 at  176.1 and C-20 at  86.0 in the 13 C NMR spectrum], a 9(11)-double bond [from the signals at  150.9 (C-9) and  110.4 (C-11) in the 13 C NMR spectrum and a signal at  5.24 (m, H-11) in the 1 H NMR spectrum] and a -OAc group at C-16 [from the signals of tertiary carbon at  75.1 (C-16) and corresponding proton at  5.92 (H-16, brq, J = 9.4 Hz); and a signal of a quaternary carbon at  169.4, signals of a methyl group at  21.5 and  2.28 (OAc) in the 13 C and 1 H NMR spectra, correspondingly] in the tetracyclic nucleus. There were also signals corresponding to another O-acetic group [signals of a quaternary carbon at  170.3, a methyl group at  20.7 in the 13 C NMR spectrum and a signal at  2.09 (s, OCOCH 3 -22) in the 1 H NMR spectrum], bonded to C-22 of the aglycone side chain. This was confirmed by the lowfield signal of C-22 at  75.0 in the 13 C NMR spectrum, and a proton signal at  6.63 (H-22, dd, J = 3.2; 9.8 Hz) in the 1 H NMR spectrum of 1. The latter signal was correlated by HMBC with the signals of carbons 20, 21, 24, 25, 26,  and by ROESY, where the correlation between H-22 and H-24 also confirmed the structure of a side chain of cladoloside B 1 (1) . Hence, the structure of the aglycone was found as 16,22-diacetoxyholosta-9-ene-3-ol. The aglycone, having such a combination of chemical features such as O-acetic groups at C-16 and C-22, along with a 9(11)-double bond, is the first such record for sea cucumber glycosides. 
The structure of the aglycone moiety of cladoloside B 2 (2) was found by extensive NMR spectroscopy ( 13 C and 1 H NMR, 1 H-1 H COSY, HMBC, HSQC, ROESY) ( Table 3) . The 13 C NMR spectrum of the aglycone part of glycoside 2 was very close to that of cladoloside B 1 , the only difference being in the presence of signals of a terminal double bond at  144.9 (C-25) and  110.6 (C-26); this was corroborated by the cross-peaks H-26/C-24, 27 and H-27/C-24, 25, 26 in the HMBC spectrum, along with the correlations H-26/H-24, H-27/H-22, H-26 and H-22/H-24 in the ROESY spectrum of 2. The structure of the aglycone of cladoloside B 2 (2) as 16,22-diacetoxyholosta-9,25-diene-3-ol was also confirmed by COSY, HSQC, and H2BC spectroscopic data. The HRESIMS (positive and negative ion modes) of cladoloside B 2 (2) exhibited a pseudomolecular ion peak [M + Na] + at m/z 1341.6145 The 13 C NMR spectral data of the carbohydrate parts of cladolosides C (3), C 1 (4) and C 2 (5) and glycoside 7 (Table 4 ) were identical to each other and coincide with that of holotoxin A 1 isolated first from the sea cucumber Apostichopus japonicus [2a] . The aglycone part of the 13 C spectrum of 7 was also identical to that of holotoxin A 1 . Hence glycoside 7 was identified as the known holotoxin A 1 . Holotoxin A 1 (7) has a hexasaccharide carbohydrate chain consisting of two xyloses, one quinovose, one glucose and two 3-Omethyl-glucoses. The presence of six characteristic doublets at  4.73-5.28 (J = 7.3-8.2 Hz) in the 1 H NMR spectra of the carbohydrate chains of 3-5 correlated by HSQC spectra with the signals of anomeric carbons at  102.7-105.5 were indicative of a hexasaccharide chain and -configuration of glycosidic bonds. The NMR spectral data of the sugar chains of 3-5 (Table 4) were very close to those of 1 and 2, but have signals corresponding to an additional terminal 3-O-methylglucose residue. The location of this moiety was deduced by taking into consideration the glycosylation shifts and ROESY and HMBC correlations. Indeed, the downfield shift (by  9.9) of the C-3 signal and upfield shifts (by  1.2 and  2.0, respectively) of the C-2 and C-4 signals of the fifth monosaccharide residue in the 13 C NMR spectra of 3-5 in comparison with those of 1 and 2 indicated the attachment of a terminal 3-O-methylglucose (the sixth monosaccharide residue) to C-3 of the fifth glucose unit.
The positions of all interglycosidic linkages were confirmed by the analysis of ROESY and HMBC spectra of the carbohydrate part of 3-5 (Table 4) Hence, the structure of the carbohydrate chains of cladolosides C, C 1 and C 2 corresponded to the formulae 3, 4 and 5 (Figure 1 ).
The structure of the aglycone moiety of cladoloside C (3) was found by extensive NMR spectroscopy ( 13 C and 1 H NMR, 1 H-1 H COSY, HMBC, HSQC, ROESY) to be identical to that of cladoloside B 2 (2) having a holostane aglycone with a 9(11)-double bond and a 16-O-acetic group in the pentacyclic nucleus and an additional Oacetic group at C-22, along with a terminal double bond in the aglycone side chain ( The structure of the aglycone moiety of cladoloside C 1 (4) was found by extensive NMR spectroscopy ( 13 C and 1 H NMR, 1 H-1 H COSY, HMBC, HSQC, ROESY) to be identical to that of cladoloside B 1 (1) . So, cladoloside C 1 (4) has a holostane aglycone with a 9(11)-double bond and two O-acetic groups at C-16 and C-22 in the nucleus and at C-22 of the saturated side chain ( 
The structure of the aglycone moiety of cladoloside C 2 (5) was found by extensive NMR spectroscopy ( 13 C and 1 H NMR, 1 H-1 H COSY, HMBC, HSQC, ROESY) ( 
Analysis of the NMR spectral data of the carbohydrate part of cladoloside D (6) indicated a hexasaccharide carbohydrate chain due to the presence of six characteristic doublets at  4.75-5.28 (J = 7.4-8.3 Hz) in the 1 H NMR spectrum, correlated by the HSQC spectrum with the signals of anomeric carbons at  102.9-105.4.
The values of coupling constants were indicative of a -configuration of glycosidic bonds. The 13 C NMR spectrum of the sugar chain of 6 ( Table 6 ) was rather different from those of the other hexaosides, cladolosides C (3), C 1 (4) and C 2 (5). The main differences were: (a) in the absence of a C-6 signal of a glucose residue at  62.0 and enlargement of the intensity of the signal at  66.3 characteristic of C-5 of a xylose residue; (b) the absence of one OMe signal at  60.5 and the upfield shifting (by  9.8) of the C-3 signal of the sixth terminal monosaccharide to  78.0 in the 13 C NMR spectrum of 6 in comparison with that of 3-5. All these data indicated the substitution of the fifth and sixth monosaccharide residues -glucose and 3-O-methylglucose, respectively, in the glycosides 3-5 by xylose and glucose, respectively, in the carbohydrate chain of cladoloside D (6). These changes were also confirmed by 2D NMR experiments (H2BC, HMBC, HSQC, COSY and ROESY) and by the 1D TOCSY spectrum of 6, in which the signals corresponding to the isolated spin systems in three xyloses, one quinovose, one 3-O-methylglucose and one glucose residues were observed. The positions of all interglycosidic linkages were confirmed by the analysis of ROESY and HMBC spectra of the carbohydrate part of cladoloside D (6) ( Table 6) Figure 1) .The structure of the aglycone moiety of cladoloside D (6) was established by extensive NMR spectroscopy ( 13 C and 1 H NMR, 
Thus, we have elucidated structures of six new triterpene nonsulfated glycosides from Cladolabes schmeltzii -cladolosides B 1 (1), B 2 (2), C (3), C 1 (4), C 2 (5) and D (6), along with holotoxin A 1, isolated earlier from Apostichopus japonicus (7). Two of these substances, cladolosides B 1 (1) bond and two OAc-groups at C-16 and C-22 and differ from each other in the absence (in 1) or presence (in 2) of a terminal double bond in the side chain. The carbohydrate moieties, analogous to those of cladolosides B 1 (1) and B 2 (2), were found in the glycosides of two species of sea cucumbers: Cladolabes sp. (cladoloside B) [1] and Synallactes nozawai (synallactoside C) [2b]. The holostane type aglycone having two OAc-groups (at C-16 and C-22) and a 9(11)double bond was first isolated from the sea cucumber glycosides.
Five of the substances obtained, namely glycosides 3-7 have hexasaccharide sugar moieties. The carbohydrate moieties of cladolosides C (3), C 1 (4), C 2 (5) and the known holotoxin A 1 (7) are identical to each other and were found earlier in stichoposide C and its 25(26)-dehydroderivative (astichoposide C) from some species of the family Stichopodidae [3b,c], in holotoxin A 1 from A. japonicus [2a] and Parastichopus californicus [3d], and in 26-nor-25-oxo-holotoxin A 1 from A. japonicus [4a] . Cladoloside D (6) has a new hexasaccharide carbohydrate chain with the disaccharide fragment (-D-glucopyranosyl-(13)--D-xylopyranosyl-) attached to C-4 of the first xylose residue. The unusual feature of the carbohydrate chain of 6 is a xylose residue in the fifth position of a hexasaccharide chain, whereas only glycosides having a glucose residue in this position were found up to now.
The cytotoxic activities of cladolosides B 1 (1), B 2 (2), C (3), C 1 (4), C 2 (5) and D (6) against the ascite form of mouse Ehrlich carcinoma cells and hemolytic activity against mouse erythrocytes are given in Table 7 . All of the substances investigated demonstrated rather strong cytotoxic and hemolytic effects. Glycosides 3 and 5, having identical hexasaccharide sugar moieites, were the most active cytotoxins. Substitution of the side chain with a terminal 25(26)-double bond in 3 by the saturated side chain in compound 4 causes a two-fold decrease in cytotoxic and hemolytic activities. The same correlation was observed in the pair of pentaosides -cladolosides B 1 (1) and B 2 (2), where the glycoside with a terminal double bond in the side chain (2) is more active than the glycoside without this (1). (1), B 2 (2), C (3), C 1 (4), C 2 (5) and D (6).
cladolosides Cytotoxic activity (IC 50 , g/mL) Hemolytic activity (MIC, g/mL) В 1 (1) 4,47 ± 0,04 6.26 В 2 (2) 4,10 ± 0,03 3.1 C (3) 2,16 ± 0,04 3..1 C 1 (4) 4,19 ± 0,01 6.25 C 2 (5) 2,40 ± 0,02 3.1 D (6) 3,58 ± 0,07 3.1 Cisplatin 15,10 ± 0,05 -However, the two-fold decline in the activity of 1 is characteristic only for hemolytic activity whereas the cytotoxic activity is almost not dependent on this structural feature of 1 and 2. Cladoloside D (6) -a hexaoside differing from cladoloside C (3) by the monosaccharide composition (the fifth and sixth sugars are xylose and glucose in 6 instead of glucose and 3-O-methylglucose in 3, correspondingly) was a little less active cytotoxin than 3, but showed the same hemolytic action. Nevertheless, the glycosides 3, 5, and 6, having hexasaccharide chains, exhibited stronger cytotoxicity than pentaosides 1 and 2. The only exception was cladoloside C 1 (4), which demonstrated similar cytotoxic and hemolytic effects to those of cladoloside B 2 (2).
